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HOACHUTEJIbBHAA 3AIINCKA
Conepxanue mporpaMMmbl HampaBlieHO Ha (OPMHUPOBAHHE E€CTECTBEHHO-HAYYHOMU
IPaMOTHOCTH YYaIlUXCS M OpPraHU3alMio U3ydeHHs (PU3NKH Ha JesITeIbHOCTHON OCHOBE. B Heil
YUUTBIBAIOTCS BO3MOXKHOCTH TIpenMmera B peamusamuu  tpeboBanuit.  PdPIOC OO0 «
IUIAHUPYEMBIM  JIMYHOCTHBIM UM METaNpeAMETHbIM pe3ynbTaraM OOydeHHs, a Takxke
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX Y4YEOHBIX NPEIMETOB Ha YPOBHE OCHOBHOTO
o0m1ero o0pa3oBaHuUs.

OBILIAS XAPAKTEPUCTUKA YYEBHOTI' O ITPEJIMETA «®U3UKA»

Kypc ¢usnkn — cucreMmoo0Opa3yroniuii [uisi eCTeCTBEHHO-HAYYHBIX YYeOHBIX MPEIMETOB,
MTOCKOJIbKY (PM3MYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOLIECCOB U SIBICHUMN, U3Y4aeMbIX XUMHEH,
Oouosorueit, actpoHoMuen u pusnueckoi reorpapueil. Puzrka — 3TO MpeIMET, KOTOPBIM He
TOJIbKO BHOCUT OCHOBHOM BKJIAJl B €CTECTBEHHO-HAYYHYIO KApTUHY MHUpa, HO U MPEIOCTABISAET
HauOoJiee siCHbIe 00pa3Ibl MPUMEHEHHUSI HAYYHOTO0 METOJa MO3HaHUs, T.€. croco0a MOydeHHs
JOCTOBEPHBIX 3HaHUM 0 Mupe. Hakonen, ¢pu3nka — 3T0 mpeaMeT, KOTOPbI HapsALy ¢ JpyruMu
€CTECTBEHHO-HAYYHbIMU IpeIMEeTaMH JIOJDKEH JaTh LIKOJbHUKAM IpejAcTaBieHue o0
YBJIEKATEIbHOCTH HAayYHOTO HCCIEIOBAHUS U PAJOCTU CAMOCTOSITEIbHOTO OTKPBITHS HOBOIO
3HAHMUSL.

OpHa W3 IIaBHBIX 3a/a4 (QU3NYECKOro oOpa3oBaHMs B CTPYKType 001iero oOpa3zoBaHUs
COCTOUT B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHOM rpaMOTHOCTH U MHTEpeca K HayKe Y OCHOBHOM
Macchl 00y4arouuxcs, KOTOpble B aibHeleM OyayT 3aHAThl B CaMbIX pa3HOOOpa3HbIX chepax
nestenbHOCTH. HO He MeHee BaXKHOM 3ajjaueil SBJIsI€TCS BBISIBIEHUE U MOJITOTOBKA TaJaHTINBbIX
MOJIOZBIX JIIOACW Il TIPOJIOJDKEHMsI OoOpa3oBaHHWS U JalbHEHIIed mpodeccnoHaaIbHOM
NEeATeNbHOCTH B 00JaCTH €CTECTBEHHO-HAYYHBIX UCCIIEJOBAHNN U CO3JAHNN HOBBIX TEXHOJIOTHH.
CornacHO HPUHATOMY B MEXJYHAaOJHOM COOOIIECTBE omnpeneneHuto, EcTecTBeHHO-HayuHas
IPaMOTHOCTb — 3TO CIIOCOOHOCTh Y€JIOBEKa 3aHMMATh AKTUBHYIO I'PAXIAHCKYIO HO3MIHIO IO
OOIIECTBEHHO 3HAYUMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU HAayKaMH, U €r0 TOTOBHOCTh
MHTEPECOBAThCSI €CTECTBEHHO-HAYYHBIMM HAEAMH. HaydHO IpaMOTHBIN Ye€NOBEK CTPEMUTCS
y4acTBOBAaTh B apryMEHTUPOBAHHOM OOCYXJIEHHHU NPOOIeM, OTHOCALIMXCS K €CTECTBEHHBIM
HayKaM M TEXHOJIOTHAM, YTO TpeOyeT OT Hero CIeIytoluX KOMIETEHTHOCTEH!:

Hay4YHO OOBSCHATH SIBJIICHUS,

OLICHUBATh U IOHUMATh 0COOEHHOCTH HayYHOI'O UCCIEIOBaHMUS,

UHTEPIPETUPOBATh JAaHHBIE M HUCIOJIb30BaTh HAy4HbIC J1OKA3aTeJNbCTBA [Vl MOJIYyYCHMS
BBIBO/IOB.

W3yuenne ¢u3nkun cnocoOHO BHECTH  pellalouMii  Bkiaaag B (GopMupoBaHUE
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00y4aIOIUXCS.

MECTO YYEBHOI'O TIPEJIMETA «®U3UKA» B YYHEBHOM IIVIAHE
B cootBerctBun ¢ ®I'OC OOO Qusuka sapisercs o0g3aTeNbHBIM MPEAMETOM Ha YPOBHE
OCHOBHOTO 0011ero oopasopanus. [[aHHas mporpamma mpeaycMaTpUBaeT HU3ydeHUue (QU3MKU Ha
6a3oBoM ypoBHE B 9 kiacce B 00béMe 102 waca mo 3 dyaca B HEMEINIO.

HOEJIN U3YUYEHHUA YYEBHOI'O IPEJIMETA «®U3UKA»

Henn wu3ydeHus (U3MKH Ha YpOBHE OCHOBHOTO OOIEro oOpa3oBaHUsS OIpeJeNieHbl B
Konnenuuu npenojaBanus yueoHoro npeamera «Pu3nka» B 00pa30BaTEbHBIX OPraHU3aLUgX
Poccuiickoit ®@enepanuu, pealu3ylOIMX OCHOBHBIE 00I1e00pa3oBaTeNbHbIE MPOTrPAMMBI,
yTBepkAEHHON pemeHueM Kosutermn Munncrepera npocsemienus Poccuiickoit denepanuu,
npotoko ot 3 nexadps 2019 r. Ne [1K--4BH.

Henu nzydyenus GU3MKU:



npuoOpeTeHnue HHTEepeca U CTPEMIICHHS 00YJaIOUIUXCSl K HAYYHOMY M3Yy4eHUIO TPUPOJIBI,
pa3BUTHE WX MHTEJUIEKTYAIbHBIX H TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE TPEACTABICHUA O HAyYHOM METOJAE TMO3HaHHs U (OPMHPOBAHUE
HCCIIEIOBATENICKOIO OTHOIIEHUSI K OKPYKAIOIIUM SIBICHUSIM;

(dbopMupOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa HM3yYeHHS OCHOB CTPOCHHS
MaTepuH U QyHIAMEHTAIBHBIX 3aKOHOB (DH3UKH;

(dbopMupoBaHHE TPEACTABICHUNA O POJHM (HU3UKH JUIS Pa3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE TPEACTABICHHHA O BO3MOXHBIX cdepax Oyaymed mpodeccnoHaTbHON
NESITEIbHOCTH, CBSI3aHHOM C (U3MKOM, NOJArOTOBKAa K JajbHEHIIeMy OOy4eHHI0 B 3TOM
HaIpaBJICHUU.

JlocTikeHne 3THX IeJied Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHHUs 00€CTeunBacTCs
pELICHUEM CIETYIOIINX 3a/1ay:

MPUOOpEeTEeHNEe 3HAHUNA O TUCKPETHOM CTPOCHHUU BEIIECTBA, O MEXaHUYECKHUX, TETUIOBBIX,
ANEKTPUICCKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

MPUOOpETEHNE YMECHHI ONHMCHIBATh M OOBICHITH (PU3HUCSCKUE SIBJICHHSI C MCIOJE30BAHUEM
MOJTYYCHHBIX 3HAHU;

OCBOCHHE METOJIOB pEIICHHS TPOCTCHIITUX PACYETHBIX 3aJa4 C HCIOJb30BaHUEM
($u3HYECKUX MOJIeNIeH, TBOPUECCKHUX M MPAKTUKO-OPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMCHHI HAOJIOATh TIPUPOJIHBIC SIBJICHUS W BBITIOIHATH OIBITHI, TJAOOpATOPHBIE
pabOThI M FIKCTIEPUMEHTATBHBIC UCCIICOBAHMS C NCTIOJIb30BAHUEM U3MEPHUTEIBHBIX IPHOOPOB;

OCBOCHHE TIPUEMOB paboThl ¢ WHpOpMAIUed (GHU3NIECKOTO COMepIKaHMs, BKIIOYAs
MH(OPMALIUIO O COBPEMEHHBIX AOCTHKEHUAX (DU3MKHU; aHAIN3 U KPUTUYECKOE OlLIEHHWBaHUE
nHpopMmaIuu;

3HAKOMCTBO CcO chepamu npodeccCHOHATbHON NeATeTbHOCTH, CBA-aHHBIMU C (DU3UKOU, U
COBPEMEHHBIMH TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha JOCTHUKEHUSIX GU3NUECKOI HAYKH.

COJIEPKXAHUE YYEBHOI'O IIPEIMETA

Pazgen 1. Mexanuueckue ABJICHUA

Mexannueckoe ABwkeHue. MatepuanbHas Touyka. Cucrtema orcuéra. OTHOCHUTEIBHOCTH
MEXaHMYECKOr0 JBWKEHUS. PaBHOMepHOe mpsmoivHelHHoe aBuxeHue. HepaBHomepHOe
npsAMoJinHerHoe JBwxkeHue. CpeaHsss MU MICHOBEHHas CKOpPOCTh Tejla MpU HEPaBHOMEPHOM
JIBIDKCHUH.

VYckopenue. PaBHOycKOpeHHOE NpsiMOJIMHEHOE aBrkeHrne. CBoOoaHoe najaeHue. OmbIThI
T'anunes.

PaBHOMepHOE ABHKEeHHE TO OKpYykHOCTU. Ilepuon m vacrora obpamienus. Jlunelinas u
yI0Bas CKOPOCTH. LIeHTpOCTpeMUTENIBHOE YCKOPEHHE.

[TepBriit 3akoH HproroHa. Btopoit 3akon Herotona. Tperuit 3akon Herotona. Ilpunumn
CYIEPIIO3UINHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHMs: cujla TPEHMSI CKOJIbKEHUs, CHJIa TPEHHS
IIOKOS, APYTUE BUIBI TPEHUSL.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHs. YCKOpEHHE CBOOOIHOTO TaJICHUS.
Isuxenne minaHer Bokpyr Comnma (MC). IlepBas kocmudeckas ckopocTh. HeBecomocTs u
MIEPErPY3KHU.

PaBHOBecue MarepuanbHOil TOUKU. AGCOIIOTHO TBEpPIOE Teno. PaBHOBecue TBEpAOTO Tena
C 3aKpEIUIEHHON OChIO BpalieHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynbe Tena. M3Mmenenne ummynbca. UMmynabc cuiibl. 3aKOH COXpaHEHUsI UMITYJIbCA.
PeaktuBHoe nBmxenue (MC).

Mexannyeckass paboTa U MOIIHOCTh. PaGoTa cunm TsbkecTH, ympyroctu, TpeHus CBsi3b
sHepruu u paboTel lloTeHIManbHAs HSHEpPrusi Tena, MOTHSATOTO HaJ TMOBEPXHOCTHIO 3EMIIH.



IToreHumanpHas 3Heprus c:xatod npyxuHbl. Kunernyeckas sHeprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPAaHEHUS] MEXaHUYECKON SHEPTHU.

JlemoHcTpanyu

1. HaGmronenne MeXaHMUECKOTO JIBMYKCHUS TeJla OTHOCUTEIBHO Pa3HBIX TEJI OTCUETA

2. CpaBHeHHE IyTell M TPAeKTOPUHN ABMKEHUS OJHOTO M TOTO K€ TeJla OTHOCUTENIBHO
PAa3HBIX TEN OTCYETA

3. W3MepeHune cKOpoCcTy U YCKOPEHHUS IPSMOJIMHEHHOIO IBUKEHUS

4. UccnenoBaHue NpU3HAKOB PAaBHOYCKOPEHHOI'O JIBMKEHUS

5. HabGmioneHnue ABHKEHHS Tea TI0 OKPYKHOCTH

6. Habmonenne MexaHMUYECKUX SIBICHHUN, TPOUCXOSIINX B CU-TeMe OoTcuéTa «Temexka
IpH €€ paBHOMEPHOM U YCKOPEHHOM JBH>KEHUU OTHOCUTENILHO KaOnHeTa QU3NKU

7. 3aBHCHUMOCTbh YCKOPEHHUS Tela OT MacChl Tejla U JeHCTBYIOLIEH Ha HETO CUJIbI

8. HabGmronenne paBeHCTBA CUJI TIPU B3aUMOJICHCTBUU TEI

9. M3MeHeHue Beca Teja pu YCKOPEHHOM JBMXKEHUU

10.I1epenava ummynbca Ipyu B3aUMOJCHCTBUU TET

11.IIpeo6pa3oBanus SHEPTUH NPU B3aUMOACUCTBUU TeI

12.CoxpaHeHue UMITyJIbca IPU HEYNIPYTOM B3aUMOJEHCTBUN

13.CoxpaHeHue UMITyJibca pyu aOCOIIOTHO YIPYTOM B3aUMOJEHCTBUU

14.Habmtonenue peakTHBHOTO JIBHKCHHS

15.CoxpaHeHne MexaHM4eCKON SHEPTHH MIPU CBOOOIHOM TaIeHUN

16. CoxpaHeHre MEXaHHUYECKOW SHEPTUH NPH JBKEHUH TeNa MO JEHCTBUEM NPYKUHBI

JlaGopaTopHbie pabOThI U OTIBITHI

1. KoHcTpynpoBaHHME TpakTa [jisi pa3rOHa M JAJBHEHIIEr0 PAaBHOMEPHOIO JIBUKEHHUS
IapyKa WU TeJIEKKU

2. Ompenenenne cpeaHell CKOPOCTH CKOJIBKEHHS OpyckKa WM JBMIKCHHS IIapuKa I10
HAaKJIOHHOH IIJIOCKOCTH

3. OmnpeneneHrue YCKOpEHHUs Tejla NPU PaBHOYCKOPEHHOM JBWXKE-HUM MO HAKJIOHHOMN
IJI0CKOCTH

4. HWccrnenoBaHue 3aBUCUMOCTH IYTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM JBMKEHHH 0e3
HavyaJlbHOM CKOPOCTH

5. TIpoBepka rumoTe3bl: €CiU MPH PaBHOYCKOPEHHOM JBMKEHHH 0€3 HadallbHOM CKOPOCTH
MYyTU OTHOCSATCS Kak psAJ HEYETHBIX 4YHUCEN, TO COOTBETCTBYIOIIME IPOMEXKYTKH BpEMEHU
0JIMHA-KOBBI

6. UHccnenoBaHue 3aBUCUMOCTU CHJIBI TPEHHS CKOJIBKEHHUS OT CHJIBI HOPMAJIbHOTO
JaBJICHUS

7. Omnpenenenne kodhhuUEHTa TPEHHUS CKOJIbKEHUS

8. Ompenenenue KECTKOCTU MPYKUHBI

9.  Onpenenenue pabOThl CUJIBI TPEHUS NPU PABHOMEPHOM [IBIKEHUU Teja [0
TOPU30HTAIIBHOM MOBEPXHOCTH

10.0npenenenne pabOThl CUJIBI YOPYTOCTH TpU TOAbEME Tpy3a C HCIOIH30BAHHEM
HEMOABM)KHOTO U TMOIBIKHOTO OJIOKOB

11.M3y4yeHue 3aKkoHa COXpaHEHUS] SHEPTUN

Pa3znen 2. Mexanunueckue kojaeOaHusl U BOJHBI

KonebarenbHoe nBmxkenne. OCHOBHBIE XapaKTEPUCTHKU KOJeOaHUM: MEPHOJ, 4YacToTa,
aMIIuTyna. MareMatudeckuili W NOpPYKUHHBIM MaaTHUKHM. [IpeBpamieHue »HeEpruum mnpu
KoJebaTenbHOM JBIDKEHUHU. 3aTyxaromue KosneOaHus. BeiHyxaeHHble konebanus. Pe3onaHc.
Mexanuueckue BOJHBL. CBOICTBa Me€XaHMYECKUX BOJIH. [Ipo-/10/ibHBIE U TOTEPEYHBbIE BOJIHBI.
JlnvHa BOJIHBI M CKOPOCTh €€ paclpocTpaHeHus. MexaHW4yecKue BOJHBI B TBEPJIOM Telle,
cericmuueckue BosHbI (MC).

3Byk. ['poMKOCTh 3ByKa 1 BbIcOTa ToOHa. OTpaskeHue 3ByKa. MIHGPa3ByK U yIbTPa3BYK.



JlemoHCcTpanyu

1. HaGmonenue koyiebanuit Te noja AUCTBUEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH

2. Habmonenue xonebaHuii rpy3a Ha HUTH U HA TIPYKUHE

3. HaGnroeHue BEIHYKJICHHBIX KOJIEOAaHUN U pe30HaHCa

4. PactipocTpaHeHuUe MPOJI0JILHBIX U TOTIEPEYHBIX BOJH (Ha MOJIEIIH)

5. HaGmroieHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI

6. AKYCTHUECKUN PE30HAaHC

JIabopaTopHbIe padOThI U OTIBITHI

1. Onpesnenenuie 4aCcTOThI U IEpHOa KOJIEOAHUH MaTEMaTUYECKOTO MasiTHUKA

2. OnpeneneHue 4acTOThl U MepHoJa KoJieOaHUH MPYKMHHOIO MasgTHUKA

3. HccnenoBanue 3aBUCMMOCTH NEpHoja KojeOaHUM IOJBELIEHHOTO0 K HUTU Tpy3a OT
JUTMHBI HUTH

4. WccnenoBaHue 3aBUCUMOCTU TEpHOJia KOJeOaHUM MPYKMHHOTO MAasTHHKA OT MacChl
rpysa

5. TlpoBepka HE3aBHCHMOCTH TIEpHOJa KoJieOaHUN Tpy3a, MOABEHIEHHOTO K HHUTH, OT
Macchl rpysa

6. OnbITHI, 1EMOHCTPUPYIOIIME 3aBUCHUMOCTb NIeprUoa KoJieOaHUH MPYKMHHOTO MasiTHUKA
OT Macchl rpy3a 1 KECTKOCTHU MPY>KUHBI

7. I3amepeHue yCKOpeHusi CBOOOHOTO TTaICHUS

Paszgen 3. DnexTpomMarHUTHOE OJIE U AIIEKTPOMATHUTHBIE BOJIHBI

DJIEKTPOMAarHuTHOE TOJIE. DJIEKTPOMArHUTHBIE BOJHBIL. (CBOWCTBA 3JIEKTPOMArHUTHBIX
BoJH Illkana snekTpoMarHuTHBIX BOJIH. Vcrosib30BaHNEe 3JIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM
CBSI3H.

DneKTpoMarHuTHas nmpupoa ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

JeMoHCTparmu

1. CBoiicTBa 3JIE€KTPOMArHUTHBIX BOJIH

2. BonHOBBIE CBOMCTBA CBETA

JlaGopaTopHbie pabOThI U OTIBITHI

1. I3yuenune CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MIOMOIIIBI0 MOOMIIBHOTO TenedoHa

Pa3nen 4. CBeToBEIE SIBJICHUA

JlyueBass mopenb cBera. Mcrounuku cera. IlpsMosmHeiliHoe pacnpocTpaHEHHE CBETa.
3atmenus Cousiana u JIynel. Otpaxkenue cBeta. [1nockoe 3epkano. 3aKOH OTpa’KeHUs CBETa.

[Ipenomnenue cBera. 3akoH npenomiieHus cBeta. [loiHOe BHYTpeHHEe OTpa)KEHHE CBETA.
Hcnonb30BaHue NOJHOTO BHYTPEHHETO OTPaXKEHHS B ONTHYECKUX CBETOBOJAX.

Jlunza. Xon nyuedt B ymu3e. Onruueckas cucrema (otoamnmapata, MHUKPOCKONA U
teneckona (MC). I'ma3 kak ontuyeckasi cucremMa. bau3opykocTs U 1albHO30PKOCTb.

Pasnoxxenue 6enoro ceera B criekTp. OnbiTel HptoToHa. CrokeHHe CeKTpaIbHbIX IIBETOB.
Hucnepcus cBera.

JemoHcTpanuu
[IpssmMonuHeitHOE pacpoCcTpaHeHHEe CBETA.
OTtpaxxeHue cBera.
ITomyyeHne n300pa>keHUi B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
IIpenomiieHne cBera.
OnTHyeckuil CBETOBOI.
Xon tyyeit B coOuparomiei JuH3e.
XoJ Jlydel B pacCeUBaroLe JIUH3E.
[Tomy4yeHue n300paXkeHUH ¢ MOMOIIBIO JIMH3.
9. Hpunnun aeiictBus GoToanmapaTa, MUKPOCKOIIA U TEJIECKOTA.
10.Mopens rnasa.
11.Pa3noxxenue 6emoro cBera B CIIEKTP.
12.ITonydenue Genoro cBera MpH CIOKEHUU CBETA Pa3HbIX IIBETOB.

PN R



JIabopaTopHbie paOOThI U OTIBITHI

1. UccnenoBanue 3aBUCMMOCTH yIJla OTPaKEHUSI CBETOBOTO JIyda OT yIJia MaJeHUs.

2. N3yyeHue xapakTepUCTHK U300pakeHMsI IPEAMETa B IUIOCKOM 3€pKajie.

3. UccnenoBanue 3aBUCHUMOCTH yIJIa MPEIOMIIEHHUS CBETOBOIO Jiyya OT yIJla MaJcHUs Ha
TPaHUIIE «BO3LyX—CTEKIIO».

4. Ilomyuenue n300pakeHUM C TOMOIIBI0 COOMPAOIIEH JIMH3BI

5. Onpenenenne (POKYCHOTO PaCCTOSHUS M ONITUYECKON CHIIBI COOMPAIOIIEH JIMH3HI.

6. OnBITH IO PA3JI0KEHHUIO OEJIOTO CBETA B CIIEKTD.

7. ONBITHL MO BOCIHPHUATHUIO LBCTAa MNPCAMCTOB IIPU HUX Ha6JIIOI[eHI/II/I 4Cpe3 LBCTOBBLIC
GUIBTPHI.

Pasznen 5. KBaHTOBBIE SIBIICHHUS

OmneiTel Pezepdopaa u manerapHas moaens atoMa. Mognens aroma bopa. Mcnyckanue u
MOTJIOIIEHUE CBeTa aTOMOM. KBaHThI. JIMHENYaThIe CIIEKTPHI.

PanmnoaktuBHOCTh. AJb(a-, Oera- u ramma-usnyudeHus. CTpoeHHE aTOMHOTO sjipa.
Hyxnonnas mozens aromMHoro spa. M3oTomnsl.

PannoaxTtuBHbIe mpeBpaienus. [lepro nomypacmajga aTOMHBIX SiAEp.

SnepHble peakuuy. 3aKOHBI COXPAHEHUS 3apsI0BOIO M MAaCCOBO-TO YUCEN. DHEPrUs CBA3U
aToMHBIX saep. CBs3p Maccel M dHepruu. Peaknuum cuHTe3a W AeneHus sanep. VcrouHukn
sueprun Coisnna u 38€31 (MC).

Snepnas sHepretuka. JleicTBHs paAloaKTUBHBIX U3Ty4eHHI Ha *uBble opranu3mMel (MC).

JeMoHCTparmu

1. CriexTphl U3IIy4eHUS U MOTJIOMICHUS.

2. CexTphl pa3IU4HbIX a30B.

3. CnexTp BoJopoa.

4. HabGmoieHne TpekoB B kamepe Buibcona.

5. PabGoTa cuéTunka HOHU3UPYIOITUX U3TyUECHUH.

6. Peructparnus u3iaydeHust IpUPOTHBIX MUHEPAJIOB U MPOJYKTOB.

JlaGopaTopHbie pabOThI U OTIBITHI

1. HabmoieHne CITIOMIHBIX U IMHEHYAThIX CIEKTPOB U3JIy4EHUSI.

2. HccrnenoBaHue TPEKOB: H3MEpPEHUE HHEPrHH YaCTUIBI MO TOPMO3HOMY IyTH (IO
dhoTtorpadusim).

3. V3mepenue paanoakTuBHOTO GoHa.

[ToBTOpUTENBEHO-00001IAOIINI MOTYITH

[ToBTOpUTENBHO--0000IIAIONIMI ~ MOIY/Ib TPEIHA3HAYECH Uil CHCTEMaTH3allud U
0000IIIeHUsT TPEIMETHOTO COJICPIKAHKS M OTIBITA JIEITEILHOCTH, IPHOOPETEHHOTO MPH H3YYCHUHU
BCEro Kypca (pu3H-KH, a TakxKe g NOAroTOBKA K OCHOBHOMY rOCY/IapCTBEHHOMY JK3aMEHY 10
¢buzuke s 00yJaromuXcs, BEIOPABIIMX 3TOT YU€OHBIN MPEAMET.

[Ipy wu3yyeHMH JAHHOTO MOJYNSI PEATM3YIOTCS M CHCTEMaTU3UPYIOTCS  BUIBI
NEeSITeNbHOCTH, Ha OCHOBE KOTOPBIX OOECHeurMBaeTcs JOCTHIXKEHHE TMPEAMETHBIX U
MeTanpeIMETHBIX MIaHHUPYEMbIX pe-3ylbTaToB 00ydeHus, GOpMUPYETCS €CTECTBEHHO--HAyYHAas
IrPaMOTHOCTh: OCBOEHHE HAy4YHBIX METOJOB HCCIICOBAHHS SIBICHUI MPHUPO-Ibl U TEXHUKH,
OBJIaJICHUE YMEHHUSIMH OOBSCHATh (UNYECKHE SBJICHHS, MPUMEHsS MOJy4YeHHbIE 3HAHUS,
peliaTh 3a/1a4u, B TOM YHCIlie KaYeCTBEHHBIE M SKCIIEPUMEHTAIIbHBIE.

[TpuHIMIHATEHO AESITENTFHOCTHBIN XapaKkTep JaHHOTO pa3jelia pealn3yercs 3a CYET TOoTo,
YTO y4alluecs BBITIONHSIOT 3aJaHusl, B KOTOPBIX UM Mpe/iaraeTcs:

Ha OCHOBE TIOJYYEHHBIX 3HAHHUI Paclo3HABATh U HAYUHO OOBACHITH (PU3UUYECKUE SBIICHUS
B OKpY)Karollel Mpupoie ¥ MOBCETHEBHOM KU3HH;



HCIIOJIb30BATh HAYYHBIC MCTOJbI MCCICAOBAHUA (1)I/I3I/I‘ICCKI/IX ﬂBHeHHﬁ, B TOM 4YUCIIC AJIA
MPOBCPKU TUIIOTE3 U MOJTYUCHUSA TCOPECTUICCKUX BBIBOIOB,

OG'LHCHHTB HAay4YHBIC OCHOBBI HaI/I6OHee BaXXHBbIX [[OCTI/DKCHI/Iﬁ COBPCMCHHBIX TeXHOHOFI/Iﬁ,
HalpuMep, NPakKTUICCKOro MCIO0JIb30BaAHUA PA3JIMIHBIX UCTOYHUKOB SHCPIrun Ha OCHOBC 3aKOHA
Ipe-BpaliCHUA U COXPAHCHUA BCCX U3BCCTHBIX BUIOB SHCPIr'HH.

Kaxnmas W3 TeM MJaHHOrO paszielia BKIHOYaeT AKCIICPUMEHTAIBHOE HCCIICIOBAHUE
obobmaromero xapakrepa. Pasnen 3aBepiiaetcsi MpOBEICHUEM JTUArHOCTUYECKON U OICHOYHOMN
paboThI 32 Kypc OCHOBHOM IITKOJIBI.

®OPMbI OPTAHU3ALIUU OBYYEHUSA

Baxnyto pons B yueOHOM mporiecce UrparT Gopmbl opranu3anund o0ydeHus. OCHOBHOM
(dhopmoil opranu3zanuu y4eOHO-BOCIIUTATEILHOW PabOThI C YYAIIUMHUCS B IIKOJIE SBIISIETCS YPOK
(YpOK O3HAKOMJIEHHS C HOBBIM MaTepUaioM, YPOK 3aKpEIIEHUsI U3yYEHHOI0, YPOK MPUMEHEHUS
3HAaHUW U YMEHHH, YpoK 0000IeHNsI U CUCTEMaTH3alluu 3HaHUH, YPOK MPOBEPKU U KOPPEKIUH
3HAHUW U YMEHHMM, KOMOMHUPOBAHHBIN YPOK) OJIHAKO, B 9 Kjacce, MOTYT OBbITh HCIOIb30BaHbI U
npyrue ¢opmbl o0ydenus. IIpumeHeHune pa3HOOOpa3HbIX, HECTAHIAPTHBIX (QOpM OOy4deHHUS
JIOJDKHO B TIEPBYI0 O4Yepelb COOTBETCTBOBATh WMHTEJUIEKTYaIbHOMY YPOBHIO DPa3BUTHUS
o0yyaroumxcs U UX MCUXO0JOTHYECKHUM 0COOEHHOCTSM.

K necrannaptaeiM popmam oOydeHHUs (PU3MKK B IMIKOJIE OTHOCSATCS: JIEKLUH, CEMUHAPBI,
KOHCYJIbTAIlNH, MPAKTUKYMBbI, TUJAKTUYECKHE UTPbI, YPOKH-3a4eThl, paboTa B Tpymmnax.

BUJIbl YYEBHOM JESTEJIbHOCTH

Buovloeamenvrnocmu co cnogecnoti 0cHo80ol.

CamocrosTensHas paboTa ¢ yaeOHUKOM, DJIEKTPOHHBIMH OOpa30BaTEIbHBIMH pPECypcamMu
(B0OP)

[ToaroTroBka u mpeacTaBiIeHNUE MyOIUYHOTO BBICTYIUICHUS B BUE MMPE3CHTAI[UH

[louck wuHpOpMaMM B  DJIEKTPOHHBIX  CIPABOYHBIX  HM3JAHUSX:  DJIEKTPOHHOM
SHIMKJIOTIEINH, CJIOBapsX, B CeTU VIHTEpHET, AMeKTPOHHBIX 0a3ax 1 OaHKax JTaHHBIX.

OT6op M cpaBHEHHE MaTepHala W3 HECKOJIBKUX MCTOYHHUKOB (0Opa3oBaTENBHBIA PECYpC
cetu uTepuet, DOP, TekcT yueOHMKA, TEKCT HAYYHO-TIOMYIIPHOM JINTEPATYPHI)

CocraBieHue ¢ MOMOUIBIO Pa3IMYHBIX KOMIBIOTEPHBIX CPEICTB 00YUEeHHUS MJIaHa, TE3UCOB,
pe3roMe, aHHOTAalluM, aHHOTUPOBAHHOTO 0030pa mTeparypsl U ap.IloAroToBKa BBHICTYIUICHUN U
JIOKJIaJIOB C UCIIOJIb30BAHUEM Pa3HOOOPa3HBIX UCTOYHUKOB HHGopMaluu.Pemenue 3aaay.

Boinmonnenue TectoBbix 3amanuil.Ilorck mHboOpMay B ceTH MHTEPHET U COCTaBIICHUE
CpaBHUTEILHON Tabymibl (0OpazoBaTenbHbIl pecypc cetn MHTepHer, DOP, TekcT ydyeOHHMKA,
TEKCT HAYYHO-TIOMYJISIPHOM JIUTEPATYPHI)

Buowl desamenvnocmu Ha ocnose socnpusimus 0bpasa:

[IpocmoTp U ob6cyxneHue y4eOHbIX (UIBMOB, Mpe3eHTaluil, posmkoB.HabmoneHue 3a
JeMOHCTpalusIMHu rpernogaBatenisa.O0bsICHEHHE U HHTEPIPETalusl HaOII0JaeMbIX SIBJICHUIMA

Ananus rpadukoB, Tabmui, cxeM.M3ydeHue ycTpoilcTBa MEXaHHM3MOB M MPHUHIIMIA UX
JNIENCTBUS

Ananus MIPOU3BOJICTBEHHBIX CUTYalIH, CUTYaTHUBHBIX 3anay.Mzyuenue
MOCJIEIOBATETFHOCTHY BHITIOJTHEHUS OTIepaliiii. AHAITN3 MPOOIEMHBIX YU€OHBIX CUTYAIIUH.

Buowl deamenvnocmu ¢ npakmuueckou 0cHOBOIL:

[TocTaHoBKa ONBITOB /7151 JEMOHCTPALIUU TPYIIE

[ToarotoBka u odopMieHHE C MOMOIIBI0 MPUKIAIHBIX MPOrpaMM OOIIETr0 Ha3HAYEHUS
pe3yiabTaTOB CaMOCTOSATENbHOM- paboThl B XoJe YUeOHOH M HayyHO-IIO3HABATEIbHOM
JeSITeNbHOCTH. BBITIOJIHEHNE nabopaTopHbix  pabot.llpoBeneHne  uccien0BaTENBCKOTO
sKcnepuMeHnTa. MoienupoBaHue U KOHCTpYHpOBaHUe. PellieHne 3KCriepuMeHTaIbHbIX 3a/1a4




YYET BOCIIUTATEJBHOT'O IOTEHHUAJIA YPOKA
Pabouass mporpammacopmupoBana c¢ yderom DenepanbHON paboyell MPOrpaMMel
BOCIIUTAHMUSL.
BocnurarenbHslil noteHuman npeaMera « Pu3uka » peaausyercs 4epes:

®JICTIOJIb30BAHUE  BOCIIMTATEIBHBIX  BO3MOXKHOCTEH  COJEPKAHHUS ~ YICOHBIX
MPEeIMETOB JIIsi OPMUPOBAHUS y OOYUAIONTUXCS POCCHIUCKUX TPATUIIMOHHBIX JTYXOBHO-
HPABCTBEHHBIX U COIIMOKYIBTYPHBIX IIEHHOCTEN, POCCUIICKOTO UCTOPUUYECKOTO CO3HAHUS
Ha OCHOBE MCTOPHYECKOTO IIPOCBELIEHMS; MOJ00pP COOTBETCTBYIOLIEIO COJEpPHKAHUS
YPOKOB, 3aJaHUW, BCIOMOTATEIbHBIX MATEPHUATIOB, MPOOJIEMHBIX CHTYAIMd IS
00CYXICHHIA;

® BKJIFOUCHHE YUUTEISIMU B pabodme mporpaMMsbl M0 Y4eOHBIM MpeaMeTaM, Kypcam,
MOJYJISIM TIEJIEBBIX OPUEHTUPOB PE3ylIbTAaTOB BOCHHUTAHUS, UX YYET B ONpPEICICHUU
BOCIIUTATENBHBIX 33/1a4 YPOKOB, 3aHSATUH;

®BLIOOP METOJIOB, METOJUK, TEXHOJOTHUN, OKa3bIBAIOIIUX BOCIHUTATEIHHOE
BO3/ICMCTBHE HAa JMYHOCTb B COOTBETCTBHU C BOCIUTATEIBHBIM HJEAJIOM, LEIbI0 U
3a/1ayaMy BOCITUTAHUS, 11€JIEBBIMUA OPUEHTUPAMU PE3YIHTATOB BOCIIUTAHUS; PEATU3AIUIO
MIPUOPUTETA BOCIIUTAHUS B YI€OHOU e TEIHLHOCTH;

e IPUBJICUCHHEC BHUMAHUs OOYUAIOMIMXCS K IEHHOCTHOMY acTeKTy M3y4aeMbIX Ha
ypOKax ImpeJMETOB, SBICHUN U COOBITUH, MHUIIMUPOBAHUE 00CYKJICHHM, BICKA3bIBAHUN
CBOEr0 MHEHMSI, BHIPAOOTKH CBOETO JIMYHOCTHOTO OTHOIIEHUS K M3Yy9aeMbIM COOBITHSIM,
SIBJICHUSIM, JIMIIAM;

®IpUMEHEHUE WHTEPAKTUBHBIX (opM yueOHON pabOThl - HMHTEUIEKTYaJbHBIX,
CTUMYJIUPYIOIINX TMO3HABATEIbHYI0 MOTHBAIIMIO, WIPOBBIX METOJUK, JTUCKYCCH,
JAIOIIMX BO3MOXHOCTh TPUOOPECTH OMNBIT BEIEHUS KOHCTPYKTHBHOTO JMAjora;
rpynmnoBoil paboThl, KOTOpask y4UT CTPOUTH OTHOILIEHUS U JACWCTBOBAaTH B KOMaH]IE,
CIOCOOCTBYET Pa3BUTHIO KPUTUYECKOTO MBIIIICHUS;

e 100YXIeHHE 00yJarOImMXCsl COOJII0IaTh HOPMBI TIOBEICHHS, IPaBUJIa OOIIIEHUS CO
CBEPCTHUKAMH M  MEJaroruuecKiMHU  pabOTHHKAaMHU, COOTBETCTBYIOLIUE  YKJIAy
00111600pa30BaTEIPHON OpraHU3alMK, YCTAHOBJICHUE U TOJACPKKY JT0OpOKeIaTSIHbHON
aTMochepsl;

®OpraHM3ali0  HACTABHMYECTBA  MOTHUBHPOBAHHBIX U SPYAMPOBAHHBIX
oOyyaronuxcs HaJl HEYCIEBAIOIIUMU OJHOKIACCHUKaMH, B TOM YHCIE C OCOOBIMU
00pa3oBaTeIbHBIMU TOTPEOHOCTSIMH, JAIOUIET0 OOYYaIOMIMMCS COLIMAIBHO 3HAUYMMBIH
OTIBIT COTPYAHUYECTBA M B3aUMHOM [TOMOIIH;

® UTHUIIMHPOBAHUE U MOAJIEPIKKY HCCIEA0BATEIBCKON IEATEIBHOCTH 00yJaroImuxcs,
IUIAHUPOBAaHUE U BBINOJHEHHWE  WHIUBUIYAlIbHBIX U  TPYIIOBBIX  I[POEKTOB
BOCITUTATENLHOM HAIIPaBIEHHOCTH.

IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATBI
N3yuenue ¢pusuku B 9 Kinacce HanpaBiIeHO Ha JOCTHKEHHE 00YyYarOIIUMUCS JIMYHOCTHBIX,
MeTanpeIMEeTHbIX U IPEAMETHBIX PE3Y/IbTaTOB OCBOCHUS y4€OHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATbBI
[TarpuoTryeckoe BOCIIMTaAHUE:

MPOSIBJICHNE MHTEpeca K UCTOPUHM U COBPEMEHHOMY COCTOSHHIO POCCHUICKON (DU3NUECKOi
HayKH;

LIEHHOCTHOE OTHOIIEHHUE K JOCTH)KEHUSIM POCCUNCKUX YUEHBIX -(PU3UKOB.

I'paxnanckoe U 1yXOBHO-HPAaBCTBEHHOE BOCIIUTaHUE:

TOTOBHOCTh K aKTUBHOMY YYacTHIO B 00CYX/I€HUH OOIIECTBEHHO--3HAYUMBIX M 3THYECKUX
po0JieM, CBA3aHHBIX C IPAKTUYECKUM MIPUMEHEHUEM TOCTHKEHUN (QU3UKY;

OCO3HAHHE BaXXHOCTU MOPAJIbHO--3TUYECKUX IPUHLIUIIOB B AE€ATEIBHOCTU YYEHOTO.



DCTEeTUYECKOE BOCIIUTAHUE:

BOCHPHUATHE ICTETHYECKUX KadecTB (DM3NYECKON HAyKH: €€ TapMOHHYHOTO MOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH.

[lenHOCTH HayYHOTO MO3HAHUS:

OCO3HAHME LIEHHOCTH (PU3UYECKON HAyKH KaK MOIIHOTO WHCTPYMEHTA IMO3HAHHS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHENUIIIEH COCTABIISIIOLIEH KYJIbTYPBI;

pa3BUTHE HAYYHOU JII0003HATENBHOCTH, HHTEPECA K UCCIIEA0BATEIbCKOM 1€ TEIbHOCTH.

@®opMHpOBaHUE KYIIBTYPHI 3I0POBbSI H IMOIIMOHAILHOTO OJIArOTIOTY4HsI:

OCO3HAHHE IIEHHOCTH 0e30macHOro oOpas3a >KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MUpE, BXKHOCTHU TPABUII OE30MIACHOTO TOBEICHNUS Ha TPAHCIIOPTE, HA JJOPOTaX, C MIEKTPUIECKUM
U TEIUIOBBIM 000PYZI0BAHUEM B JOMAIIIHUX YCIIOBUSX;

c(hopMUPOBAaHHOCTh HaBbIKA PEQUICKCUU, MPU3HAHUE CBOETO IMpaBa Ha OMIMOKY M TaKOTro
e MpaBa y APyroro 4eaoBekKa.

TpynoBoe BocnuTaHue:

aKTUBHOE Y4acTHE€ B PEUICHUM MPAKTUYECKHX 3aday (B paMKax CEMbH, IIKOJIbI, TOpOJa,
Kpasi) TEXHOJOTMYECKOW M COIMAJbHOM HANpaBJIEHHOCTH, TPeOYyIOUMX B TOM 4HCIE H
(bu3nyecKux 3HaHUI;

MHTEpEC K MPAaKTHUYECKOMY H3Yy4eHHI0 Mpodeccuil, CBsI3aHHBIX C (PU3UKOIL.

DKOJIOTMYECKOE BOCIIUTAHUE:

OpUEHTAllMsl Ha MpUMEHEeHHe (U3NYECKUX 3HAHMM JUIs pelleHus 3agad B 00JacTu
OKpY’Karolllel Cpefpl, MIaHUPOBAHUS MOCTYNKOB U OLIEHKH WX BO3MOXHBIX MOCIEICTBUMN s
OKpYKarollenl Cpeibl;

OCO3HaHHE TJI00AJBHOTIO XapakTepa 3KOJOTHYECKHX MpoOJieM U IMyTel UX perieHwus.

AnanTanuys oOydarmerocs K H3MEHSIOMUMCS YCIOBUSM COIMAIBHOW W TPUPOJTHON
Cpenpbl:

MOTPeOHOCTh BO B3aMMOJCIHCTBUM TPU BBINOJHEHUH HCCIEAOBAHUA U IPOEKTOB
(bu3nyecKoil HaNpaBICHHOCTH, OTKPHITOCTD OMBITY U 3HAHUSAM JPYTUX;

MTOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YePe3 MPAKTUUYECKYIO JAECSTENbHOCTD;

noTpeOHOCTh B ()OPMHPOBAHMHM HOBBIX 3HAHWK, B TOM 4YHCJIE (POPMYJIMPOBATH W/IEH,
MOHATHS, TUIOTE3bl 0 (PU3UUYECKUX OOBEKTAaX U SIBICHUSIX;

OCO3HaHHE AePUIIMTOB COOCTBEHHBIX 3HAHUI 1 KOMIIETEHTHOCTEH B 00acTu (U3UKH;

IJIAHUPOBAHUE CBOETO PA3BUTHUS B MPUOOPETECHUH HOBBIX (PM3MUECKUX 3HAHUM;

CTpeMJICHHE aHAJIM3UPOBATh U BBISBIIATH B3aMMOCBS3H IPUPOIbI, OOIIECTBA U IKOHOMUKH,
B TOM YHUCJIE C UCTOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

OLICHKA CBOUX JCHCTBUH C Y4ETOM BIUSHUSA HAa OKPYKAIOIIYIO Cpeay, BO3MOXKHBIX
rJ100aTbHBIX MOCIEICTBUH.

METANPEIAMETHBIE PE3YJIbTATDBI

VYHuBepcanbHble IO3HABATEIbHBIE IEUCTBUS

bazoBeie tornyeckue AeMCTBUS:

BBISIBIISITH M XapaKT€PU30BATh CYIIECTBEHHbIE IPU3HAKN 0OBEKTOB (SBICHUN);

yCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(HUKAIMN, OCHOBAHUS IJis OOOOIICHUS U
CpaBHEHUS;

BBISIBIISITh 3aKOHOMEPHOCTH M TPOTHBOPEUMS] B pacCMaTpUBaeMbIX (akTax, JaHHBIX WU
HaOMIOICHUSAX, OTHOCSAIINXCS K (DU3HUUECKUM SBIICHUSIM;

BBISIBIISITh TIPUYUHHO--CIICJICTBEHHBIE CBS3M TPU H3YYCHUU (PUIUYECKUX SBICHUU U
MPOLIECCOB; JAENIaTh BBIBOJIBI C HCIIOIb30BAHUEM JIEAYKTUBHBIX M MHAYKTUBHBIX YMO3AKIIOUEHUH,
BBIJIBUTATh THIIOTE3bI O B3AUMOCBS3SIX (PU3MUECKUX BETUYHH;

CaMOCTOSITENIbHO BBIOMpATh croco0 pemeHus yueOHOM (u3nueckoil 3amaun (CpaBHEHHE
HECKOJIbKUX BAapHaHTOB PEILICHMSA, BHIOOpP Hamboiee MOAXOMISANIET0 ¢ YUYETOM CaMOCTOSTEIBHO
BBIZICTICHHBIX KPUTEPHUEB).

ba3oBsle uccienoBarenbckue JeUCTBUS:

HCII0JIb30BATh BOIPOCH! KAK MCCIIEN0BATENbCKIII HHCTPYMEHT IIO3HAHMS;



MPOBOJIUTH 10 CAMOCTOSTENIFHO COCTABJICHHOMY IUIAHY OTIBIT, HECIOXHBIH (PH3MUECKHMA
HKCTIIEPUMEHT, HeOOIbIIIOE NCCIIeA0BaHNE (PU3MUECKOTO SBICHUS;

OLICHUBATh HA MPUMEHUMOCTb U JIOCTOBEPHOCTh HMH(OPMAIMIO, MOJIYYEHHYIO B XOJE
MCCIIEIOBAHUS UM SKCTIEPUMEHTA,;

CaMOCTOSTENIIHO (POPMYIUPOBATH 00OOIIEHUS M BBIBOJBI 110 PE3YJIbTaTaM MPOBEAEHHOTO
HaOJIOIEHUS, OTIBITA, CCIICAOBAHMS,

MPOTHO3UPOBATh BO3MOKHOE JalIbHEHIee pa3BUTHE (PU3MUECKUX MPOIECCOB, a TAaKXKe
BBIJIBUTATh MIPEIIOJIOKEHUST 00 UX PA3BUTHUHU B HOBBIX YCIOBUSX U KOHTEKCTAX.

Pabora ¢ unpopmarueii:

MPUMEHATh PA3JIMIHBIC METOJIbI, WHCTPYMEHTBI W 3alpoChl TPH MOWCKE U OTOOpe
nHGOPMAIINY WK TAaHHBIX C YIETOM MPEUIOKEHHON yaeOHOM (PU3nUYecKoi 3a1auu;

aHAJIM3UPOBATh, CHUCTEMATH3MPOBATh M HWHTEPIPETUPOBATH HHQPOPMAIUIO Pa3THIHBIX
BHJIOB ¥ (JOPM IpEICTABICHUS;

CaMOCTOSITEJIBHO BBIOMpATh ONTUMAJIbHYIO (opMy MpeAcTaBlieHHUs HUHPOpMALUU U
WLTIOCTPUPOBATH pPeIIaeMble 3a/1a4d HECIOKHBIMU CXEMaMH, AMarpaMMaMu, WHON rpadukoi u
WX KOMOWHAIUSAMH.

YHuBepcaabHble KOMMYHUKATUBHBIC IECTBUS

Ob6uenue:

B X0JIe 00CYXJCHHUS Y4eOHOT0 MaTepuaia, pe3yibTaToB JIa0OpaTOPHBIX PabOT M MIPOEKTOB
3aJaBaTh BOIMPOCKHI IO CYIIECTBY OOCYKIaeMOW TEMBbI W BBICKA3bIBaTh WJIEH, HAIlCJICHHBIE Ha
peleHue 3a1auu 1 moaep kanue 01aroKenaTelbHOCTH OOIIeHMS

COTIOCTaBIATh CBOM CYXKIEHHS C CYXKISHHSIMH JPYTUX YYacCTHHUKOB JHaJiora,
OOHapy)XHBaTh Pa3JIMUUE W CXOJICTBO TO3MIIHI; BBIPAXKATh CBOIO TOYKY 3PCHHUS B YCTHBIX H
MUCBMEHHBIX TEKCTax; IMYOIWYHO MPEACTaBIATh PE3YJIbTaThl BBITOJHEHHOTO (PU3UUYECKOTO
OTbITa (PKCIIEPUMEHTA, UCCIICI0OBAHMS, TIPOCKTA).

CoBmecTHas ACSITEIBHOCTD (COTPYAHHYECTBO):

MOHUMATh W MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON U MHAWBHIYaIbHOI paboTHl Mpu
pelIeHur KOHKPETHON (PU3UIECKOM MPOOIEMBI;

MPUHUMATh I€JIi COBMECTHOM JEATEeIbHOCTH, OpPraHU30BBIBaTh JACUCTBUA TO €&
JOCTHKEHHIO: PaCIpelesiaTh POJH, 00CYKIaTh MPOLECChl U Pe3yabTaThl COBMECTHOU PalOTHI;
0000111aTh MHEHHUS HECKOJIbKUX JIFOIEH;

BBITIOJIHATh CBOIO 4YacTh palOThI, JOCTHrasi KayeCTBEHHOIO pe3ysbTaTra [0 CBOEMY
HaIPAaBJICHUIO U KOOPJUHUPYS CBOU JACUCTBUS C JPYTUMHU WiICHAMU KOMAaH/IbI;

OIICHMBATh KayeCTBO CBOETO BKJaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM, CAMOCTOSITEIBHO
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUS.

YHuBepcanbHble pEryIsaTUBHbBIC IeHCTBUS

Camoopranuzanusi:

BBISIBIISITH MIPOOJIEMBI B KU3HEHHBIX U YYEOHBIX CHUTYaIUSAX, TPEOYIOUUX s pelieHus
(buznyecKuX 3HAHHUI;

OPUEHTHPOBAThCS B PA3IMYHBIX TOJIXOJaX MPUHATHS pelleHuidl (MHAWBUIYyaTbHOE,
MPUHSATHE PEIICHHUs B TPYIIe, IPUHATHE PELICHUN TPYIIOii);

CaMOCTOSITENILHO COCTaBIISATh aJTOPUTM pemieHus (Qu3Mdeckod 3amaud WM IJIaHa
UCCIIEIOBAaHUSI C  Y4€TOM HUMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEeHTHPOBATH MpeAjaraeéMble BapUaHThl PEelICHU;

JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIlICHHUE.

CamoKOHTpoJIb (peduiekcus):

JlaBaTh aJIEKBaTHYIO OIICHKY CUTYaIlMU U MpeJiaraTh TiaH €€ n3MEHEHUS;

OOBSACHATh MPUYUHBI JOCTHXKCHUS (HEJOCTHKEHHSI) Pe3yJIbTaTOB JIESTEIBHOCTH, JaBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTUBHI B JIEATEIHHOCTh (B TOM YHCIIE€ B XOJ BBIMOJHEHUS (DU3MUECKOTO
WCCIIEIOBAHUSI WJIM TMPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHUBIIUXCS CHUTYaIlUH,
YCTaHOBJICHHBIX OIIMOOK, BO3HUKIIINX TPYIHOCTEH;



OIIEHUBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUSM.

OMOLMOHAIIEHBIN UHTCIIICKT:

CTaBUThH ceOS HA MECTO JPYroro 4YejloBeKa B XOJE CIOpa WU AWCKYCCUU HA HAYYHYIO
TEMY, TIOHUMATh MOTHBBI, HAMEPEHUS U JIOTHKY APYTOTO.

[TpunsTHE CEOs U IPYTHX:

MpU3HaBaTh CBOE TIPaBO HA OMMUOKY TpH pEHICHUH (PHU3UYECKHX 3aJady WU B
YTBEPKJICHUSIX HAa HAYYHbIE TEMBI U TAKOE K€ MPaBO APYTOro.

INPEAMETHBIE PE3YJIbTATBI

[IpenMerHbIe pe3yabTaThl HA 0a30BOM YPOBHE JOJDKHBI OTpaxarh C(HOPMHUPOBAHHOCTH Y
00yJaromuxcst yMEHHIA:

WCIIONb30BaTh TMOHSATHUS: CUCTEMa OTcuéra, MarepuajibHas TOYKa, TPACKTOPHS,
OTHOCHUTEIILHOCTh MEXaHHYECKOTO JBIKEHHS, neopmanus (ymnpyras, MiIacTUYECKas), TPEHHE,
LIEHTPOCTPEMHUTEIIPHOE YCKOpPEHHE, HEBECOMOCTh U TEPETPY3KH; HEHTP TSHKECTH; aOCOJIFOTHO
TBEPIOE TEJIO, IEHTP TSHKECTH TBEPAOTO TEJla, pABHOBECHE; MEXaHUYECKUE KOJIEOAHUS M BOJIHBI,
3BYK, MHQPA3BYK M YIBTPA3BYK; JIEKTPOMATHUTHBIE BOJHBI, IIKATa AJIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JIaJIbHO30PKOCTh, CIIEKTPhI UCITYCKaHMS U TIOTJIONICHHS; anb(da-, OeTa- u
ramMmMma--u3lydeHus, U30TOIIbI, sIepHasi YHEPTeTHKA,

paznuuaTh SBIEHUSA (PaBHOMEPHOE M HEPAaBHOMEPHOE TMPSMOJIMHEHHOE BIDKEHUE,
PaBHOYCKOPEHHOE TMPSIMOJIMHEWHOE JBWKEHHE, CBOOOJHOE TAaJCHHE TeJ, pPaBHOMEPHOE
JBIDKEHUE TI0O OKPY)KHOCTH, B3aWMOJICHCTBHE TE€J, PEAKTHBHOE [BIIKEHHE, KOJieOaTeIhHOE
JBIDKEHHUE (3aTyXalIlue W BBIHYKJEHHBIE KOJICOAHUs), PE30HAHC, BOJHOBOE JBIDKCHUE,
OTPaKEHHE 3BYKa, MPSIMOJMHEHHOE pacnpoCcTpaHEHUE, OTPaKCHHE U TPEIOMJICHHE CBETa,
MOJTHOE BHYTPEHHEE OTpPaXEHHUE CBETa, pa3jioKeHHE OeJoro CBeTa B CIEKTP W CJIOKEHUE
CHEKTPaJIbHBIX IIBETOB, TUCIEPCHS CBETA, €CTECTBEHHAs PaJHMOAKTUBHOCTH, BO3HUKHOBEHHE
JUHEWYATOTO CIEKTpa HU3Jy4EHHUs) IO ONHCAHWI0 WX XapaKTePHBIX CBOWCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIHNX JaHHOE (PU3HUECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3MUECKHX SBICHUH B OKpY)Karomiem mMupe (B
TOM uncie GU3NIECKUE SBJICHUS B IPUPOJIE: IPWIMBBI U OTJIMBBI, ABMKeHHE TuTaHeT COJTHEUHOM
CHUCTEMBI, PEaKTUBHOE JBW)XCHUE >KUBBIX OPraHU3MOB, BOCIHPHUITHE 3BYKOB >KHBOTHBIMH,
3eMJICTPSICCHHE, CEHCMUYECKHE BOJIHBI, I[yHAaMH, 3XO, IIBETa TEJ, ONTHYECCKUE SIBICHHUS B
MpupoJie, OHOJIOTHYECKOE JEHCTBHE BHIUMOTO, YIbTPAadUOJIETOBOTO M PEHTTEHOBCKOTO
M3JIYYCHUH; €CTECTBEHHBIH pPaJMOAKTHBHBIM (POH, KOCMHYECKHE JIy49d, pPaJHMOAKTUBHOC
W3JIyYCHHE TPUPOJHBIX MHUHEPAIOB; JACHCTBHE PAJMOAKTUBHBIX W3JIYYCHHH Ha OpPraHu3M
YeJIOBEKa), MPU 3TOM IIEPEBOJAUTH MPAKTUUECKYIO 33/1a4y B yU4eOHYIO, BBIJICIATH CYIIIECTBCHHBIC
CBOMCTBA/IIpU3HAKHA (PU3UUECKHUX SIBJICHHM;

OTHCHIBATh M3YYCHHBIC CBOWCTBA TeN M (PpU3MUECKUE SBJICHMS, UCIOJB3YS (pU3MUecKHe
BEITUYMHBI (CPEJHSS U MTHOBEHHAsl CKOPOCTh Tella MPH HEPaBHOMEPHOM JIBIKEHUU, YCKOPEHHE,
nepeMeleHue, IMyTb, YrioBas CKOpPOCTb, CHJIa TpPEHHUs, CHJIa YIOPYroCTH, CHIIA TSDKECTH,
YCKOpEHHE CBOOOIHOIO MaJieHusl, BEC Tejla, MMIYJIbC Tela, UMIYIbC CHIIbI, MEXaHW4ecKas
paboTa M MOIIHOCTh, MOTEHIMAJIbHAS SHEPTUS Teja, MOJHATOTO HaJ TOBEPXHOCTBHIO 3EMIIH,
MOTEHIIMATbHAS JHEPTUSl CXKATOM MPYKHUHBI, KMHETUYECKash SHEprus, IMOJIHAs MEXaHW4YecKas
SHEprus, MepuojJ M dYacToTa KoJieOaHWii, NJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHA,
CKOPOCTh CBETa, IMOKa3aTelb MPEIOMIICHUS Cpeibl); MPH OMHCAHWU TMPABUIBHO TPAKTOBAThH
(bu3MUECKU CMBICT UCIOJB3YEeMbIX BEIHMYUH, 0003HAYEHUS U €IUHUIBI (PH3UYECKUX BEIHYMUH,
HaXoJUTh (OPMYIIBI, CBS3BIBAIOLINE JAHHYIO (PH3UYECKYIO BEIHUMHY C APYTHUMH BEIUYUHAMU,
CTPOUTH TPaQUKU U3YYECHHBIX 3aBUCUMOCTEH (PU3NUIECKUX BEIHUNH;

XapaKTepH30BaTh CBOMCTBa Tel, (U3WYECKUE SIBJICHHS M TPOIECCHI, MCTHOIb3Ys 3aKOH
COXPaHEHUs HHEPTUU, 3aKOH BCEMHPHOTO TSITOTEHUsS, MPUHIIUI CYNEPTO3UIIUU CHJI, TPUHIUI
OTHOCUTeNbHOCTH [amunesi, 3akoHbl HBIOTOHA, 3aKOH COXpaHEHHUS WMITYJIbCA, 3aKOHBI
OTpaXeHUsI U TPEIIOMIICHUSI CBETA, 3aKOHBI COXPAHEHHS 3apsI0OBOTO W MACCOBOTO YHCEN MpU
SNIEPHBIX PEAKIUAX; MPU STOM JaBaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA W 3alUCHIBATh €ro
MaTeMaTH4eCKOe BBIPAKECHUE;



OOBSICHATH (PU3HUECKUE MPOIIECCHl M CBOWCTBA TEJ, B TOM YHCIE U B KOHTEKCTE CUTYalui
IIPaKTUKO--OPUEHTUPOBAHHOIO ~ XapaKTe-pa: BbIABIATh I[PUUYMHHO--CIEACTBEHHBIE  CBSI3H,
CTPOUTH OOBSIC-HEHHE M3 2—3 JIOTMYECKHX IIaroB ¢ OMOPOM Ha 2—3 W3y4YCHHBIX CBOMCTBA
¢bu3nvecKux ABICHUH, (PU3NIECKUX 3aKOHOB MJTH 3aKO-HOMEPHOCTEH;

pemaTth pacu€THble 3a7a4n (ONMUpAaroUIUecss Ha CUCTEMY U3 2— 3 ypaBHEHHII), UCIIONB3Ys
3aKOHBI U (JOPMYJIBI, CBSI3BIBAIOIINE (PH3UUECKUE BETMUMHBI: HA OCHOBE aHAIM3a YCIOBHS 33ja9l
3aMMChIBaTh KPATKOE YCJIOBME, BBISIBIISITH HEAOCTAIOIINE WM U30BITOYHBIE JAHHBIE, BHIOMPATH
3aKOHBI W (OPMYIIBI, HEOOXOJAWMBIC ISl PEIICHHS, NPOBOIAWTH pPACYETHI W  OLIEHUBATH
PEATMCTUYHOCTB MOJYYCHHOTO 3HaUCHUS (PU3UYECKON BEIIMIHMHBL,

pacro3HaBaTh MPOOIEMBI, KOTOPBIE MOKHO PEIINUTh MPU TOMOIIN (PU3HYECKIX METOJIOB;
UCIIOJIb3YSl OINMCAHUE HCCIIEOBaHUS, BBIAEIATH IPOBEPSEMOE MPEINOJI0KEHUE, OLIEHUBAThH
MPaBMWJIBHOCTh TOPSIIKA IPOBENEHUS MCCIEAOBaHUA, JAeNIaThb BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOJIOJIEHUH U OIBITOB;

IIPOBOJUTH ONBITHI [0 HAOMIOAECHUIO (PU3MUECKUX SIBJICHUM WM (PU3NYECKUX CBOMCTB Tel
(u3yueHue BTOporo 3akoHa HbIOTOHA, 3aKOHA COXpAaHEHHUs SHEPrUHU; 3aBUCHUMOCTH IEpHOJa
KojeOaHui MNpYKUHHOTO MasTHUKA OT Macchl TIpy3a U JKECTKOCTH  MPYKUHBI U
HE3aBHCHUMOCTh OT aMIUJIUTY/bl MaJIbIX KOJIEOAHUI; MPSIMOJIMHENHOE pPACIpOCTpaHEHHUE CBETa,
pasnoxkeHue Oelloro CcBeTa B CIHEKTpP; M3ydE€HUE CBOMCTB M300pa)Ke€HHUS B IUJIOCKOM 3epKalie
U CBOHCTB HM300paXeHHsS TpenMera B coOuparoiiedl JuH3e; HAONIOJCHHE CIUIONIHBIX H
JUHENYaThIX CHEKTPOB H3JIyYEHHUS): CaMOCTOSITEIbHO COOMpPaTh YCTAaHOBKY U3 H30BITOYHOTO
Habopa 060pyI0BaHUS; OMUCKHIBATh XO/1 OTBITA U €r0 PE3YyIbTaThl, POPMYIHUPOBATH BHIBOIbI;

MPOBOJUTH MpPU HEOOXOJAUMOCTH CEpUI0 MPSAMBIX M3MEPEHUMH, OINpeaesssi CcpeaHee
3HAYCHHE U3MEPSIEMON BETMINHBI ((POKYCHOE PACCTOSIHUE COOMPAIOIIEH JTMH3bI); 000CHOBHIBATH
BBIOOD crtoco0a U3MEPEeHHsI/M3MEPUTETHLHOTO TTpHOOopa;

MPOBOJUTH MCCIENOBAHUE 3aBUCHUMOCTEH (PU3MUECKUX BETUYMH C HCHOJIb30BAaHUEM
MPSIMBIX WM3MEpPEHU# (3aBUCHMOCTh IMYTH OT BPEMEHH IpPHU PaBHOYCKOPEHHOM IBM)KEHHUU 0e3
Ha4yaJbHOM CKOPOCTH; NepuoAa KoJieOaHW MaTeMaTHYecKoro MasTHUKAa OT JUIMHBI HUTH;
3aBUCHUMOCTH YTJla OTPa)KE€HUsl CBETa OT yIJia MaJCHUsS U Yrila IpeJoMIICHUS OT yria NajJeHus):
IJIAaHUPOBATh MCCIIEIOBAHHUE, CAMOCTOSITEIbHO COOMpPATh YCTAaHOBKY, (PUKCHPOBATH PE3yJabTaThl
MOJIyY€HHOM 3aBUCUMOCTH (U3UYECKUX BEJIWYUH B BHUJIE TAONUIl U TPa(UKOB, J€IaTh BHIBOJIBI
0 pe3yJibTaTaM HCCIIe0BaHMUS;

MIPOBOJUTH KOCBEHHBIE U3MEPEHUsT (PU3HUECKUX BEIUYUH (CPEHSS CKOPOCTh U YCKOPEHUE
TeJa MpU PaBHOYCKOPEHHOM JBMKEHHH, YCKOPEHHE CBOOOIHOTO MaeHUS, )KECTKOCTD MPYKUHBI,
KO3 (GUIIMEHT TpEeHUs CKOJILKEHUS, MeXaHHdeckas padoTa M MOUIHOCTb, YaCTOTa U MEPUOT
KoJeOaHUi MaTeMaTH4eCKOro U MPYKUHHOTO MAasTHUKOB, ONTHYECKas cujaa coOuparomei
JUH3bI, PAJUOAKTUBHBIN (OH): TMJIAHHPOBATH H3MEPEHUsS; COOMpPATh JKCHEPUMEHTATbHYIO
YCTaHOBKY U BBIMOJTHATh U3MEPEHHUS, CIEAYs MPEI0KEHHON HHCTPYKIUH; BEIUMCIISTH 3HAUCHUE
BETMYMHBl W aHAIM3UPOBATh MOJYYEHHBIE PE3yNbTaThl C Y4YETOM 3aJaHHON MOTPEIIHOCTH
HU3MEPEHUI;

coOnrofaTh TpaBWia TEXHUKH Oe3omacHOoCcTH 1pu  pabore ¢ 1abOpaToOpHBIM
o0opynoBaHueMm;

pa3nuyaTh OCHOBHBIE MPU3HAKHU M3YYEHHBIX (PM3MUECKUX MOJIeTIeil: MaTepuaibHas TOUKa,
a0COJIIOTHO TBEPJIOE TEJO, TOUCUHBIM HCTOYHMK CBETA, JIy4, TOHKas JIMH3a, IJIaHETapHask MOJIENb
aToMa, HyKJIOHHAsI MOJIENIb AaTOMHOTO Spa;

XapaKTepU30BaTh MPUHIIMIIBI ACUCTBUSI M3Y4EHHBIX MPUOOPOB U TEXHHUYECKUX YCTPOMCTB
C OMOpoil Ha MX OMUCaHUSA (B TOM YHCIE: CHUIOMETpP, JATUUKU TOJO0XKEHUS, PACCTOSHUS U
YCKOpEHHUs, pakeTa, »HXOJOT, OYKH, IEepUCKol, ¢oToamnmnapar, ONTHYECKUE CBETOBOJIBI,
CIIEKTPOCKOI, J03UMETp, KaMmepa BuiibcoHa), MCIOJIb3Yys 3HAHHMS O CBOMCTBaX (PU3MUYECKUX
SBJICHUH U HEOOXO0JMBbIE (PU3MUECKUE 3aKOHOMEPHOCTH;

UCIOJIb30BaTh CXEMbl M CXEMAaTHYHbIE PUCYHKHM H3YyYEHHBIX TEXHHUYECKHX YCTPOWCTB,
U3MEPUTENbHBIX TNPUOOPOB M  TEXHOJOTMUECKHX TPOIECCOB TMPH peEIIeHuH ydeOHo-



-IIPaKTHYECKUX 3a/1a4; ONTHYECKUE CXEMBI JUIS MMOCTPOCHUS N300paKEHUH B IJIOCKOM 3epKajie U
coOuparorei JuH3e;

MPUBOANUTH MPUMEPHI/HAXOAUTh HHPOPMALIHIO O MPUMEPaX MPAKHIECKOTO UCTIOIb30BAHUS
(u3HUYECKUX 3HAHHI B TIOBCEIHEBHOM KU3HU /ISl 00ecrieueHrs 0€30MacHOCTH TP 0OpaIIeHUH ¢
npubopamMu U TEXHHUYECKUMH YCTPOWCTBAMH, COXPAHEHHUS 3JI0POBbSI U COOJIOACHUS HOPM
HKOJIOTUIECKOTO MOBEICHUS B OKPYKAIOIIECH Cperie;

OCYIIECTBIISITh TOUCK HWHpOpManuu (U3NIECKOTO CoAepkaHusi B ceth HWHTepHer,
CaMOCTOSITENIBHO  (OPMYIUPYST  MOWCKOBBIM  3ampoc, HAXOJUTh MYTH  ONPEACICHUs
JOCTOBEPHOCTH MOJYYEHHOW MH(POPMALMU Ha OCHOBE MMEIOIIUXCS 3HAHUH U JTOTIOJIHUTEIBHBIX
HCTOYHUKOB;

WCIIOJIb30BaTh MPH BBIMOJHEHUH YYEOHBIX 3alaHUil HAYYHO--TIO-TIYJSIPHYIO JHTEPATYPY
(GU3NIECKOTO COJEp)KaHMs, CIPAaBOYHBIE MaTepHalibl, pecypchl ceTh VHTepHeT; BiajeTh
npuéMaMH KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHUs HMHPOpPMALMKU W3 OJHOW 3HAKOBOM
CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIC U YCTHBIE COOOIIEHHSI Ha OCHOBE MH(OPMAILIUU U3
HECKOJIBKUX HMCTOYHHKOB (DH3MUECKOTO COJCpKaHMs, IMyOJIWYHO TMPENCTAaBISATH PE3yIbTaThl
MPOEKTHOW WIJIM WCCIEeNOBATEIbCKON JEATENIbHOCTH; TIPU 3TOM TPaMOTHO HCIHOJb30BATh
W3yYeHHBIN MOHATUHHBIN anmapaT U3y4aeMoro paszzaeia GU3WKHA U COMPOBOXKIATH BHICTYIICHHE
npe3eHTaluen ¢ ya€ToMm 0cCoOOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.

TEMATHYECKOE IINTAHUPOBAHUE

Ne | HammeHoBaHMe pa3/iesioB U TeM Bcero | 20p ob0opynoBaHue
n/n 4acoB
Pa3nen8 «MexaHnnuyeckue siBJIeHHUS» 40
Mexannuyeckoe BHKeHHe M cnocodsl ero | 10
ONMUCAHUSA
1 Mexanuvyeckoe  aBWKeHHe.  MarepuanpHas | 1
TOYKa
2 Cucrema oTcYeTa. OtHOCHTENBHOCTD | 1 bubnuoTeka
MEXAHUYECKOT'0 IBUKECHUS HOK
https://m.edsoo
.ru/ff0ad474
3 PaBHOMEpHOE IPAMOJIMHEHOE TBHKEHUE 1 bubnuoreka I'paduxu
LIOK 3aBUCUMOCTHU
https://m.edso0 | kunemarnuecknx
.ru/ff0ad19a N — oT
BPEMCHH.
4 HepaBHOoMepHOe mpsMonuHeliHOe aBikeHue. | 1
CpenHsst 1 MTHOBEHHAsI CKOPOCTh
5 [IpsmonuHeitHOe paBHOYCKOpeHHOE ABMKeHue. | 1 bubnuoteka
Yckopenue [HOK
https://m.edsoo
.ru/ff0ad8d4
6 CkopocTh MPAMOTUHEHHOTO paBHOYCKOpeHHOTO | 1
nsuxkenHus. ['paduk ckopoctu
7 JIaGopatopHas pabora "Onpenenenue | 1 bubnuotexa TaOIHUIIBI
YCKOpEHUsi Tela TMpH  PaBHOYCKOPEHHOM ILHOK
JIBIKEHUH [0 HAKIIOHHOU IIockocTH"” https://m.edsoo



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18

.ru/ff0adb18

8 CBoboanoe nagenue ten. OnbITel [anumes 1
9 PaBHOomMepHOE  JBMXKEHHME TI0O OKpPYXKHOCTH. | 1 bubnunoreka
Ilepuon u wacrota oOpamieHus. JluneliHas u HOK
YIJIOBasi CKOPOCTH https://m.edsoo
.Tu/ff0ael76
10 | LleHTpOCTpEMHUTEIIBHOE YCKOPECHHE 1 dusuka.
JunpakTudyeckue
MaTtepuaisl. 9 Kiace
(aBTOPHI:A. E.
Mapom, E. A.
Mapon
B3aumopeiicTBue T 20
11 | Ilepssiii 3akoH HetoToHa. BekTop cuibl 1 bubnuoreka
I[IOK
https://m.edsoo
.ru/ff0ae612
12 | Bropo#i 3akoH Hprotona. PaBHOpelicTByromias | 1 bubnnorexa
cuia HOK
https://m.edsoo
ru/ff0ae72a
13 | Tpernii 3akoH Hrtotona. Cyneprio3uius cui 1 bubnuoTeka
L[IOK
https://m.edsoo
.Tu/ff0ae982
14 | Pemienne 3amady  Ha TNPUMEHEHHE 3aKoHOB | 1 bubnnoreka
HsroTona HOK
https://m.edsoo
.ru/ff0aeb6e
15 | Cuna ynpyroctu. 3akoH ['yka 1 bubnuoreka
LHOK
https://m.edsoo
.ru/ff0aeca2
16 | Pemenue 3agau no reme «Cuia yrpyroctu» 1
17 | JIaGopaTtopHas pabota «Omnpenenenue | 1 bubnuoreka [1nacTukoBsbIi 11ap
KECTKOCTHU IIPYKUHBI» I[HOK
https://m.edsoo
.fu/ff0aee28
18 | Cuna tpenus 1 bubnuoreka
I[HOK
https://m.edsoo
.ru/ff0af738
19 | Pemenue 3anad no teme «Cuia TpeHHs» 1 bubnunoreka
I[HOK
https://m.edsoo
.ru/ff0afa26
20 | JJaboparopHas pabora "Onpenenenue | 1 bubnuotexa
KO3 pUIIMEeHTa TPEHUS CKOJIBKEHU" HOK

https://m.edsoo



https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be

.ru/ff0af8he

21 | Pemenue 3amay mo teme "3akoHel HproToHa. | 1 bubnunoreka
Cuna ynpyroctu. Cuna TpeHus" HOK
https://m.edsoo
ru/ff0afb8e
22 | Cuia TSDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHs. | 1 bubnuoreka
Yckopenue cBOOOIHOTO MaCHUS HOK
https://m.edsoo
.ru/ff0af044
23 | Ypok-koH(pepernus "JlBmwkenne Tem BOkpyr | 1
TPaBUTAIMOHHOTO LEeHTpa (Conneunas
cuctema). ['amaktuxu"
24 | Pemenune 3amau o teMe "Cuiia TsDKECTH U 3aKoH | 1 bubnnoreka JepeBsHHBIN
BCEMHPHOTO TATOTECHUS" LOK OpycoK, Habop
https://m.edsoo | rpysos,
.ru/ff0af5f8 MeXaHHYeCKast
CKaMbl,
JTITHAMOMETP
25 | IlepBas kocMu4eckas ckopocts. HeBecomocts 1 | 1 bubnuoreka
Neperpy3Ku [HOK
https://m.edsoo
.ru/ff0af33c
26 | PaBHOBecue martepualibHOW TOYkH. AOcosroTHO | 1 bubnuoTeka
TBEpHOE Teno. PaBHOBecume TBEpHOro Tena cC HOK
3aKpETUIEHHONW OChIO BPAIICHHS https://m.edsoo
.ru/ff0afe36
27 | MowmenT cuibl. LleHTp TspDKRECTH 1
28 | Pemenue 3amad o teme "MomeHT cuibl. Llentp | 1 bubnuoreka
TsKecTH" HOK
https://m.edsoo
.ru/ff0b02b4
29 | IloarotoBKa K KOHTpOJIbHOW pabore mo Teme | 1 bubnuoreka
"MexaHuyeckoe IBIDKEHHE. BzaumonelcTtsue HOK
Ten" https://m.edsoo
.ru/ff0b0408
30 | KonTponpHas pabota mo Teme "Mexanunueckoe | 1 bubnuoreka
nBrkenue. B3aumonelicteue ten"” HOK
https://m.edsoo
.ru/ffob06ec
3aKOHBI COXpaHEHUS 10
31 | Umnynsc Tenma. MWwmnynbe  cunbl.  3akoH | 1 bubnuoreka [Tpubop JUISt
COXpaHEHMs UMIyJbca. YIPYroe M HEeynpyroe [MOK HaOIroIeHUS
B3aUMO/ICHCTBHE https://m.edso0 | nepenaun ummymsca
.ru/ff0b07fa
32 | Pemenune 3amau mo teme "3akoH coxpaHeHus | 1 Bubnuoreka
nMmIyiasca' HOK
https://m.edsoo
.ru/ff0b096¢
33 | Ypok-koHpepennus "PeaktuBHOE nBMXKeHHe B | 1 Bo3ayuinelii mapuk



https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408
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IIPUPOJIE U TEXHUKE"

34 | Mexannyeckasi paboTa ¥ MOIIHOCTb 1 bubnmnoreka
HOK
https://m.edsoo
.ru/ff0b0a84
35 | PabGota cuibl TSKECTH, CHIIBI YIPYTOCTH M CHIIBI | 1 bubnuoreka
TpeHus HOK
https://m.edsoo
.ru/ff0b0dbh8
36 | JlaboparopHass pabora «Ompenenenue pabotsr | 1
CHJIBI TPEHHS MTPH PAaBHOMEPHOM JIBM)KEHUH TeJa
110 TOPU30HTAILHON TOBEPXHOCTHY
37 | Cea3p osHeprum u pabotel. Ilorenmmansras | 1
SHEPTHs
38 | Kunernueckas DHEPT U Teopema o1 bubmuoreka MasiTHHK
KMHETUYECKON SHEPTUHU HOK
https://m.edsoo
.Tu/ff0b0c32
39 | 3akoH coXpaHEHUs SHEPTHH B MEXaHHKE 1
40 | JlaGoparopras pabora «M3ydueHme 3akoHa | 1 dusmka.
COXpaHEHHUST YHEPT UM JunakTiaeckue
Marepuaisl. 9 Kiacc
(aBTOpHI:A. E.
Mapomn, E. A.
Mapon
Pazgen 9 «Mexannueckne kojedanus u | 15
BOJIHBD»
Mexannveckue KojiedaHus 7
41 | KoneOarenpHOE JIBKEHUE u ero | 1 bubnuoreka KOMIIBIOTEP, JaTYUK
XapaKTEPUCTUKU [HOK YCKOPEHHSI, dKpaH C
https://m.edso0 | mpoextopom rmratus
.ru/ff0b1858 C KpemnexoM, Habop
MIPYXUH paszHoit
KECTKOCTH,  Habop
rpy3oB o 100 r rpy3
C KpPIOUKOM, JErKas
u HepacTsHKUMast
HUTB, pyJETKa
42 | 3aryxamomue  KojeOaHMs. Beinyxnennsie | 1 bubnuoreka
koJieOanus. Pe3onanc HOK
https://m.edsoo
Tu/ff0b20f0
43 | MaremaTu4yecKuil U IPYXKUHHBIN MassTHUKU 1
44 | Ypok-uccienoBanue «3aBUCHUMOCTh THepuoja | 1 bubnuotexa JaTYUK  YCKOPEHUs,
KoJieOaHUN OT KECTKOCTU TMPYNKUHBI M MacChl HOK HITATUB C KPETIEKOM,

rpy3a»

https://m.edsoo
.ru/ff0b197a

Ha0Op Tpy30B, HUTH.
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45 | IlpeBpaiieHue DSHEPrUM TPU MEXAaHUUYECKUX [ratuBc mydToit n
KOJIEOaHMSIX JIAIIKOM, HUTb,
MPYXUHA, TPY3HI.
46 | Jlaboparoprast pabora «OmpeneneHne 4acTOThI bubnunoreka
U TIeproJIa KoJIeOaHui PYKUHHOTO MasiTHUKa) HOK
https://m.edsoo
.ru/ff0blaec
47 | JlaboparopHas paborta «[IpoBepka bubnmnoreka
HE3aBUCHUMOCTH Ilepuojaa KojebaHuil rpysa, HOK
MOJIBEIICHHOTO K HUTH, OT MacChl IPpy3a» https://m.edsoo
.ru/ff0b197a
Mexanuveckue BOJHBI. 3BYK.
48 | Mexannueckue BOJIHBI. CaoiicTBa
MEXaHHUYECKUX BOJTH. [IpononbHbIE "
MTOTICPEYHBIC BOJIHBI
49 | Ypok-koH(pepeHus "MexaHHYECKUE BOJHBI B
TBEpAOM Tene. CelicCMUYeCKre BOJHBI"

50 | 3Byk. PacmpocTpaneHue u oTpakeHHE 3ByKa KOMIIBIOTED,
MIPUCTaBKa
ocriuiorpad, sKkpaH
C TIPOCKTOPOM JUIS
JEMOHCTpAINH
rpaduKoB, 3BYKOBOU
reHepaTop, AUHAMUK
HU3KOYaCTOTHBIN
MHUKPO(]OH.

51 | VYpok-uccienoBanue "HaOmaronenue KamepToHnsl,

3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOTHI" PE3UHOBBII
MOJIOTOYEK.
52 | I'pomkocTh 3ByKa u BBICOTA TOHA.
AKYCTUYECKHI PE30HAHC
53 | Ypok-koHpepeHuus "YnpTpazByKk U UHPpPa3BYK bubnuoreka
B IIPUPOJIC U TeXHUKE" LHOK
https://m.edsoo
.ru/ff0b23ca
54 | IloaroToBKa K KOHTPOJIBHOW paboTe 1Mo TeMme bubnuoreka
"3aKoHbI COXpaHEHHUS. Mexannueckue LHOK
KOJIeOaHUS U BOJTHBI" https://m.edsoo
Tu/ff0b25f0
55 | KontponbHas paGota mo Teme "3aKOHBI dusuka.
coxpaHeHHUs. MexaHUYeCcKHe KoJleOaHusl W Junaktuueckue
BOJIHBI" MaTepuaisl. 9 Kiace
(aBTOpBI:A. E.

Mapom, E. A.
Mapon
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Paznen 10 «DaekTpoMarHuTHOe TOJie M
3JIEKTPOMATHUTHBIE BOJIHbD)

56 | DneKTpOMarHuTHOE TMoJie. DIIEKTPOMAarHUTHbIE
BOJIHBI
57 | CBoiicTBa 3EKTPOMAarHUTHBIX BOJIH [xana
AJIEKTPOMArHUTHBIX
BOJIH.
58 | Ypok-koHbepeHius "[kana http://class-
AJIEKTPOMArHUTHBIX ~ BOJIH.  Mcmosb30BaHue fizik.ru/v9.htm
AJIEKTPOMATrHUTHBIX BOJIH ISl COTOBOM CBSI3H" I
59 | Ypok-uccienoBanue "N3ydenune CBOWCTB BUIAEOYPO
IEKTPOMarHUTHBIX BOJIH c IIOMOIIBIO KHN: ®usuka
MoOuIBHOTO Tenedona" 9 kmace" Ha
YouTube
60 | Pemenue 3amay Ha OIpENCICHHE 4YacTOTHI W
JUTMHBI 3JICKTPOMArHUTHOHN BOJTHBI
61 | DnexTpomarHuTHas npupoaa ceera. CKOPOCTh bubnuoteka
cBeTa. BoHOBBIE CBOMCTBA CBETA HOK
https://m.edsoo
.ru/ff0b31d0
3aKoHBbI pacnpocTpaHeHHs CBeTa bubnuoreka
L[IOK
https://m.edsoo
.ru/ff0b38c4
62 | Uctounuku CBeTa. [IpsimosnHEHO© bubnuoTeka Hcrounuk CBeTa
pacnpocTpaneHue cpera. 3atmenuss CoiHia u I[TOK Ha3,5B, wucTtoyHHK
JIymet https://m.edso0 | nuranus, kommiext
ru/ffOb3aea IIPOBOJIOB, ILleJIeBast
nuadparma
63 | 3akoH oTpaxkeHHs cBeTa. 3epkana. Pemienue bubnuoTeka
3a7a4 Ha TPUMEHEHHUE 3aKOHA OTPaKEHUSI CBETa HOK
https://m.edsoo
.ru/ff0b3c5c¢c
64 | [IpenomieHnue cBeTa. 3aKOH MPEIOMIICHUS CBETa OcseruTtenb c
HUCTOYHUKOM  CBeTa
Ha 3,5 B, ncrounmk
MUTaHUS, KOMILJIEKT
IIPOBOJIOB, II€JIeBast
muadparma,
65 | [lomHoe  BHyTpeHHee  OTpa)K€HHE  CBeTa. [Tnockoe 3epkaio
Hcnonb3oBanue MOJIHOTO BHYTPEHHETO
OTpa)XeHHs B ONTHYECKUX CBETOBOJAX
66 | JJaboparopHas pabota "HccnenosBanue Ocserurens c

3aBUCHUMOCTH yIJla NIPEJOMIIEHHS CBETOBOTO
Jy4a OT yrjla MajieHdus Ha TpaHHle "BO3IyX-

CTCKIJIO

HCTOYHUKOM CBETa
Ha 3,5 B, ucrounuk
MUTAaHHUSA, KOMILICKT
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IPOBOJIOB, IIeJIeBast
nradparma,KpyroBal
M TPaHCIOPTHPOM,

67 | Ypok-koHpepennus "Hcmosb3oBanue mosiHOTO | 1
BHYTPEHHETO OTPAKCHHUS: CBETOBO/IBI,
ONTHUKOBOJIOKOHHAS CBSI3b"
JIMH3BI M ONITHYECKUE MPUOOPBI 6
68 | JIunzbel. OnTHuecKas cuiia JHH3bI 1 bubnuoreka JIuH3BI BBIMYKIIBIE U
HOK BOTHYTBIE
[TocTpoenue n300pakeHMit B TMH3aX https://m.edsoo
ru/ff0b3f2c
69 | JlaboparopHas paboTa "Onpenencane | 1 bubnmnoreka
(hOKYCHOTO pacCTOSIHUS W ONTHUYECKOW CHIIBI HOK
cobuparorie JTuH3b1" https://m.edsoo
ru/ff0b444a
70 | Ypok-koH(pepermus "Onrmueckne JmH30BBIC | 1 bubnuoteka
npubopsr"” [HOK
https://m.edsoo
Tu/ff0b4206
71 | I'ma3 kak ontuyeckas cucreMa. 3peHue 1 bubnuoreka Jlunza cobupatomias,
HOK SKpaH , JIAMIIOYKa,
https://m.edso0 | nuneiika
fu/ffOcOa7e
72 | Ypok-koudepennus «Jledextsr 3penms. Kak | 1 bubnuoTeka JIunza coOuparomasi,
COXpaHUTh 3PCHUECY» [MOK 9KpaH , JIAMITOYKa,
https://m.edso0 | nuneiika
.ru/ff0b4684
73 | Pasnmoxkenue Oemoro cBera B crekTp. OmbiTh | 1
Herotona. CriokeHue CHEKTPaJbHBIX IIBETOB.
Jlucnepcus cBeta
JlaboparopHas padota "OmbITHI 10 paznoxenuo | 1 bubnuoreka
0eroro cBera B CHEKTP W BOCHPUATHIO IIBETA HOK
OpPEeIMETOB IpH WX  HAOMIOAEHHH  dYepes https://m.edsoo
1IBETOBBIC (PHUILTPHI" .ru/ffoc0f4c
74 | Jlucnepcus ceta. LBera Tei. 1 bubnuoreka
[HOK
https://m.edsoo
.ru/ff0c0e2a
75 | Tunbl ONTUYECKUX CIIEKTPOB 1
76 | «Ha0GaoneHue CILIOINHOIO M JIMHeilyaroro | 1 Hctounuk TOKa,
CIeKTpoB  ucnyckanus»  JlaGoparopuas ra3zopaspsiIHbie
padoraNeSUHcTpykTax no Th. TpyOKH C Ta3oM ,
MIPU3MBI
Paznen 12 «KBaHTOBBIE SIBJICHHUS» 17
Hcnyckanue u MorJiomeHne cBeTa aToMoM 4
77 | IlormomeHue W WCIycKaHWe cBeTa aroMamu. | 1 Bubnuoreka
[IpoucxoxaeHne TMHEHYAThIX CIIEKTPOB. [IOK
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https://m.edsoo

.ru/ff0c12a8

78 | PagmoakTuBHOCTH .MoOETH ATOMOB

79 | DKCIepUMEHTAIbHBIE METOJbI  UCCIICOBAHUS bubnmoreka

YaCTHI] HOK
https://m.edsoo
ru/ff0c144c

80 | «HhccaenoBanue Tpekos : 3mepenne yHepruun bubnuoreka ¢doTorpadus

YaCTHIIBI no TOPMO3HOMY nyTu(mo HOK
dotorpapusivm)» JlaGopaTopuas pabora Ne6 https://m.edsoo
HNucrpykrax no T.b. Tu/ff0c1550
CTpoenne aToMHOro siipa bubnuoreka
HOK
https://m.edsoo
.ru/ff0c1672
81 | OtkpeiTue mpoToHa ©  HedTpoHa.CocTas bubnuoreka
aTOMHOTO siZpa. SIepHbIe CHJIbL. LHOK
https://m.edsoo
.ru/ff0c18ac
82 | PagmoakTHBHBIC IMPEBPAICHUS ATOMHBIX SEp. bubmmoreka
H3oTorIbI. LIOK
https://m.edsoo
ru/ff0clald

83 | buonoruyeckoe nAeWCTBUE pagualuu. 3aKOH Bbubnnoreka

PaIMOaKTUBHOIO pacaa. [HOK
https://m.edsoo
Tu/ff0clbda

84 | Pemenue 3aau Ha epuo/1 MOJTypacnaia.

85 | Dueprus cBszu. Jledekr mace bubnuoTeka
LIOK
https://m.edsoo
Tu/ff0c2126

86 | Pemenue 3amay Ha AePEKT Macc U SHEPTrHIO bubnuoreka

CBSI3H. HOK
https://m.edsoo
.ru/ff0c1c58
SinepHblie peakuuu
87 | Hemenue sanep ypana. llemnas snepHas bubnuoreka doTorpadus
peakuus. [HOK
https://m.edsoo
ru/ff0cld7a

88 | TepmosiaepHbIe peakIiu bubnuoreka
I[IOK
https://m.edsoo
.ru/ff0cld7a

89 | Snepusbrit peaxTop. ITpeo6pazoBanue

BHYTpEHHEl  DHEprMM aTOMHBIX sIep B

SIIEKTPUYECKYIO SHEPTHIO..
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90 | Aromuas SHEpreTHKA. AnbrepHaTuBHBIE | 1 bubnmnoreka
HCTOYHUKHU SHEPTUU HOK
https://m.edsoo
.ru/ff0c1e88
91 | Peakumu cuHTe3a W aenenus saep. Vcrounmkwm | 1
sHeprun CoJiHIIA U 3BE3]T
92 | Pemenne 3amau no teme «Ctpoenue aroma u | 1 bubnuoreka
aTOMHOTO si/1pa» HOK
https://m.edsoo
.ru/ff0c223e
93 | KonrpomasHas padora Ne4 «CtpoenHue atoma u | 1 dusuka.
aromHoro sjapa. MHcmoib3oBaHue 3Heprum Jnnaktnyeckue
ATOMHBIX siiep» MaTepuaibl. 9 Kiace
(aBTOPHI:A. E.
Mapom, E. A.
Mapon
IoBTOpHUTENILHO-00001IAIOIIMIA MOTYJ/Ib 9
94, | IloBTOopeHue u 00OOIICHHE COACpKAHMS pa3jena | 2
95 | kypca QUBUKH: «KMEXaHHUCCKHUE SBIICHUSD)
96, | IloBTOpenue u o6oOIIeHNE coaepKanusl pa3zena | 2
97 | xypca pHU3UKH: «TETJIOBBIC SBJICHUS
98, | IloBTOpenue u 06oOIIeHNEe coaepKanusl pa3zena | 2
99 | kypca pU3UKH: «ITEKTPOMATHUTHBIC SBIICHUS
10 | IloBTOpenue u oboOIIeHNE coaepkanus pa3aena | 1
0 Kypca (pU3UKU: KKBAHTOBBIC SIBICHUS
10 | MroroBasi KOHTPOJILHasI padoTa 1 dusuka.
1 JlnmakTuyeckue
MaTepHuaibl. 9 Kiacc
(aBTOPBHI:A. E.
MapoHn, E. A.
Mapon
10 | Ananu3 omuOOK [OMYyIIEHHBIX MpH pemieHuu | 1
2 KOHTPOJIbHOU pabOTHI.
BCETO 102

Onucanue MarepHaJbHO-TEXHHMYECKOr0 M y4eOHO-MeToan4ecKkoro odecnedyenust Padoueit

NPOrpaMMmblI

Y4eOHO-MeTOANYEeCKUH KOMILIEKT
1. [TpumepHas paboyast mporpaMmma Jjsi 001e00pa3zoBaTeNbHbIX yupexkaeHuit. dusnka. 7-9 i
k muaun YMK A.B. [Iéperukuna, M.B. I'ytauk, M., [Ipoda, 2017
2. ®usuka. Meronudeckoe mocobue. 9 kmacce (aBtopel E.M.I'yrHuk,0.A. UepHuxona), M.,

Hpoda, 2018

3.®usuka. 9 kiacc. Yuebnuk (aBrop E.M.I'yrHuk), M., Ipoda, 2010
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4.@uzuka. Jlupakruueckue marepuainsl. 9 kiacc (aBropel: A. E. Mapon, E. A. Mapon), M.,
Hpoda, 2018
Texnnyeckue cpeacTBa 00y4eHust
1. KomneroTep.3.9kpan
2. MynbTUMEINapoeKTop. 4. ludposas naboparopus «Releon»

JIMcT n3MeHeHMi U TOMOJIHEHU

Hara Conepxanue PexBU3UTHI Hoanuceh
BHECCHUS AOKYMEHTA JUna
U3MeHeHN (mara m Ne BHeECIIEro

NMPHUKa32) 3anuch
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